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of gaseous 02 out the ET vent 
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The above equations are the fundamental basis for the development of the predictive models. The 
procedure of model development was based heavily on loading data from shuttle launches STS50 

~ i m n/lrlttmn ikaH thft same launch 
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Other features ofVisSim include the use of predefined functions (blocks) which can access other 
functions or procedures written in C or FORTRAN through user blocks. It also has the capability 
for Dynamic Data Exchange (DDE) with other applications through DDE blocks. In addition a 
separate C-code generator and a real time data acquisition package are available as an add on 
package. Price information for both PC versions and UNIX versions are provided in Appendix A. 
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passed between individual blocks. To examine any of the blocks at the top level presented in 
Figure 2, the mouse cursor is moved to that block and a double click of the left button is 
performed. At any level additional "compound blocks" may be present and again accessed by the 
same procedure. Each of the blocks at the top level will be discussed below along with how it fits 
into the model building development. 



ullag e pressure readings from another data file and provides the output back to the top level. Eac 
of the sensor values which are being read from the files is also given and is simply a label in 
VisSim nomenclature. Also included in this level as well as other level is a scalar to vector block 
which bundles all the individual wires (scalars) into a single wire (vector). 
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Figure 5 Delta Pressure Calculations Block Diagram 








C3 § jj'S 3 

” P 2 d0 , 3 S 

jj ! 

li fe. * Q S 

S 2 £ *>1 1 

sin*! 

8 6 & 1 -S o 

Ml^ S 

gp^ « .2 S I 


g *5 . 

*! 8 : 

2 f3 

■|i' 

sf. 

il 


•g 6 

$«§ 




•a I 


X M »■« 

"Sum 
*8*8. 
g 8 ? 

•1-S » 


c5 ™ ^ 

"a 41 ? 


s Vi w 
f“! - ^ HH 


£ . 

il 

to s> 

CO 3 


W J8 

5*8 


a 


M .2 Q 


*2 

*55 *S Sr 


rt O c 
72 CX. S 

R a S 
5 ° £ 

£ -5 £ 


w g ^ 

S ^ 2 

x3 3 is 

sl g 

2 8-g 

1 ’S) o. 
8 g 2 

a. c o. 



Figure 7 The Pump Mass Balance Block Diagram 
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to calculate the molar volume of gaseous oxygen. The mass flow of gaseous oxygen from the vent 
valve is then determined by multiplying the output from the subblock #moles/ET Ullage Volume 
by the molecular weight of oxygen (32) and the volumetric flow rate of gaseous oxygen, 
(determined by the Et vent valve admittance and the square root of the etvent to atmospheric 
pressure drop) 
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Figure 8 External Tank Mass Balance Block Diagram 
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Figure 9 ET X sectional Area vs Height Program Block 



The Flow Prediction, Pressure Prediction, Misc. Plots and Level/Volume Prediction Blocks 
all provide the graphical results of the simulations. These results are provided and discussed in the 
next section of this report. The Admittance Values and Physical Constants /Conversions 
Blocks are self explanatory. 
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Figure 11 Predicted L0 2 Flow Rates to ET (STS50) 
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Figure 13 Predicted Vs. Actual Orbiter Inlet Pressure (STS50) 
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Figure 14 Predicted Vs. Actual 17” Disconnect Pressure (STS50) 







igure 16 Predicted Vs. Actual Orbiter Inlet Pressure (STS55) 
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Figure 19 Predicted L0 2 Flow Rates to ET (STS55) 
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Figure 20 Failure Induced Predictive Error for the Orbiter Inlet Pressure (STS55) 



igure 21 Failure 





Flow to ET (Mass balance) 
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